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Abstract 


It  was  suggested  that  the  motivational  effects  of  knowledge  of  results 
were  a  function  of  the  goal  setting  activity  such  knowledge  induces.  In  ft. 
laboratory  experiment  using  a  computation  task  it  wete  found  that  knowledge  of 
total  score  by  itself  had  no  experimental  effect  on  performance.  However,  ^hen 
subjects  were  classified  according  to  their  a  posteriori  performance- goal 
descriptions,  significant  performance  effects  were  found.  In  addition,  sub¬ 
jects  who  accepted  hard  performance  goals  (suggested  by  E)  performed  at  a 
higher  level  than  subjects  who  set  themselves  other  kinds  of  goals.  Finally, 
the  earlier  subjects  were  able  to  memorize  the  rule  needed  for  task  performance, 
the  higher  their  overall  performance.  Maximum  rate  of  task  improvement  was 
associated  with  that  experimental  segment  in  which  subjects  first  reported 
memorizing  the  rule. 
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Both  Ammons  (1956)  and  Bilodeau  and  3ilndeau  (1961)  have  pointed  out  that 
the  positive  effects  of  knowledge  of  results  (KR)  on  performance  are  well 
substantiated  in  the  research  literature.  But  both  admit  as  well  that  there 
are  few  theoretical  principles  that  would  predict  or  explain  the  results  ob¬ 
tained  in  any  systematic  fashion.  Brown  (19*  in  one  of  the  few  theoreti¬ 
cal  analyses  performed  on  the  topic  of  knowledge  of  results,  delineated  the 
three  now  well  known  functions  of  KR:  (l)  the  rewan  ;ion;  (2)  the 

information  function;  and  (3)  the  motivation  function.  This  report  is  con¬ 
cerned  mainly  with  the  last  of  these.  A  number  of  investigators  have  pointed 
out  that  KR  often  increases  interest  in  the  sask  and  motivation  to  perform  it. 
However,  the  specific  mechanisms  by  which  KR  affects  motivation  are  by  no  means 
clear.  For  example,  a  recent  experiment  by  Chapanis  (196^)  demonstrated  that 
the  positive  effects  of  KR  on  performance  are  neither  certain  nor  automatic. 
Chapanis  removed  the  "demand  characteristics"  (Ome,  1962)  inherent  in  most 
experimental  settings  from  his  design  by  convincing  his  subjects  that  they 
were  performing  a  regular  job  rather  than  participating  in  an  experiment.  He 
found  that  there  was  no  effect  of  KR  on  performance  in  this  case  at  all. 
Chapanis  concludes  his  article  as  follows:  "...it  seems  clear  that  the  precise 
circumstances  under  which  knowledge  of  performance  can  serve  as  a  pure  ‘incen¬ 
tive,  if  indeed  it  ever  can,  need  to  be  more  clearly  delineated."  (p.  267). 


The  major  hypothesis  of  the  present  investigation  is  that  the  motivational 
effects  of  KR  on  performance  can  be  explained  by  their  effects  on  goal  setting 
activity.  It  is  suggested  that  KR  vill  affect  performance  to  the  extent  that 
the  subjects  use  such  knowledge  to  set  various  kinds  of  performance  goals. 

To  make  the  argument  clear  it  is  first  necessary  to  make  an  important  conceptual 
distinction  between  two  different  types  of  KR.  On  the  one  hand,  we  can  distin¬ 
guish  knowledge  of  the  correctness  of  the  individual  responses  or  movements 
(KC),  KC  fulfills  what  Brown  seems  to  mean  by  the  information  function  of 
KR.  This  type  of  KR  is  most  appropriately  used  to  change  one's  direction  of 
response,  e.g.,  to  correct  errors,  to  change  strategy,  to  make  compensatory 
movements,  etc.  Examples  of  KC  would  be  visual  or  auditory  feedback  in  a  pur¬ 
suit  rotor  task  or  knowledge  of  the  correct  answer  to  each  problem  in  a  compu¬ 
tation  task.  On  the  other  hand,  we  may  distinguish  knowledge  of  the  total  score 
or  total  number  of  correct  responses  made  over  a  given  period  (KT).  This  type 
of  knowledge,  because  it  is  generally  non-specific  and  lags  in  time  behind 
performance,  cannot  ordinarily  be  used  to  correct  individual  responses,  but 
it  may  be  used  to  regulate  one's  level  of  effort  or  level  of  arousal.  Examples 
of  KT  would  be  the  time  on  target  score  in  a  pursuit  rotor  task,  or  the  total 
number  of  problems  correct  on  each  trial  in  a  computation  task.  These  two  types 
of  KR  are  not,  of  course,  always  "pure  types"  in  reality,  but  the  conceptual 
distinction  between  KC  and  KT  would  seem  to  be  a  useful  one.  It  is  suggested 
that  the  motivational  (intensity)  effects  of  KR  are  mainly  a  result  of  KT  and 
the  directional  effects  mainly  a  result  of  KC.  It  is  argued  here  that  KT  will 
be  effective  in  increasing  level  of  performance  to  the  extent  that  it  is  used 
by  S  to  set  performance  standards  or  levels  of  aspiration  which  will  raise  or 
maintain  his  level  of  effort. 

The  plausability  of  this  hypothesis  rests  on  two  sources:  (l)  research 
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evidence  indicating  that  performance  goals,  do  in  fact,  affect  performance 
level;  and  (2)  direct  evidence  as  to  the  motivational  effects  of  KT  on  per¬ 
formance  goals  and  performance. 

There  is  some  research  support  for  the  first  assumption.  Mace  (1935) 
found  that  instructions  to  subjects  to  pursue  different  goals  resulted  in 
widely  different  levels  of  performance  on  a  mathematical  computation  task. 

In  general,  he  found  that  "do  your  best"  instructions  produced  higher  levels 
of  performance  than  instructions  to  beat  a  score  representative  of  S*s  pre¬ 
vious  performance  or  to  beat  a  constant  standard  (e.g.,  of  70  computations  in 
20  minutes);  but  he  also  found  giving  S  a  moving  standard  based  on  his  initial 
ability  worked  better  than  "do  your  best"  instructions.  Siegal  and  Fouraker 
(i960)  found  level  of  aspiration  (as  given  by  instructions)  as  to  how  much 
S  was  supposed  to  win  in  an  experimental  bargaining  session  was  significantly 
related  to  actual  winnings.  Locke  (19 64;  19c  5)  found  that  the  level  of  in¬ 
tended  achievement  (as  manipulated  by  instructions)  had  a  significant,  positive, 
linear  relation  to  actual  let  el  of  p erf o nuance  on  a  series  of  brainstoming 
tasks.  Finally,  Locke  and  Bryan  (1965)  found  that  giving  subjects  hard  perfor¬ 
mance  standards  produced  a  higher  level  of  performance  on  a  complex  psychomotor 
-cask  than  "do  your  best"  instructions. 

Studies  demonstrating  the  relation  of  knowledge  of  total  score  to  goal  set¬ 
ting  activity  and  performance  axe  fewer  in  nuriber  but  suggestive.  Mace  (1935) 
found  that  on  a  target  aiming  task,  when  KT  (knowledge  of  total  score)  was 
introduced,  performance  improved  immediately  and  when  KT  was  removed,  perfor¬ 
mance  declined.  (All  subjects  had  knowledge  of  the  correctness  of  each  "throw" 
from  visual  feedback. )  Mace  claims  that  the  KT  suggested  appropriate  performance 
standards  to  the  subjects  which  resulted  in  a  more  sustained  level  of  effort 
than  was  the  case  without  them.  Payne  and  Ilauty  (1955)  gave  some  subjects 


knowledge  of  their  total  score  in  relation  to  a  standard.  These  subjects 

were  told  that  the  standard  represented  the  typical  perfonnance  "of  subjects 

like  you/'  but  actually  it  was  one  standard  deviation  above  this  point  (so  that 

the  subject  would  be  expected  to  beat  it  only  1 6$  of  the  time).  These  subjects 

performed  at  a  significantly  higher  level  than  subjects  given  no  such  knowledge 

of  score.  Although  the  subjects  given  KT  in  relation  to  a  standard  were  not  told 
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explicitly  to  try  and  beat  the  standard  ,  the  implication  was  clear  that  they 
should.  Finally,  Church  and  Camp  (19^5)  gave  subjects  Yes-No  KR  on  a  reaction 
time  task  to  indicate  whether  or  not  they  had  beaten  a  score  based  on  their 
own  previous  performance  and  found  that  these  subjects  reduced  their  RT's  more 
than  subjects  given  no  such  KR.  Again,  KR  were  given  in  terms  of  a  standard, 
rather  than  as  just  "raw"  scores  and  this  may  explain  their  effectiveness. 

(Note  that  in  this  experiment  KC  and  KT  were  "the  same;"  actually  in  an  RT 
experiment  there  can  be  no  real  KC  as  there  is  no  such  thing  as  a  "correct" 
reaction  time. ) 

If  it  is  true  that  the  motivational  effects  of  KT  are  a  function  of  their 
effect  on  goal  setting  activity,  then  we  would  expect  that  subjects'  goals 
set  " spontaneously"  on  the  basis  of  KT  would  be  systematically  related  to 
their  perfoimance,  whereas  KT  should  have  no  motivational  effect  independently 
of  its  effect  on  goals.  The  present  experiment  was  designed  to  explore  this 
hypothesis.  A  second  purpose  of  the  experiment  was  to  compare  performance 
under  various  KT  conditions  (for  whatever  goals  were  set  under  these  conditions) 
with  performance  under  conditions  where  hare  perfomance  standards  were  given 
by  instructions  .  Previous  work  by  Locke  and  Bryan  (1965)  suggested  that  this 
would  yield  a  higher  level  of  performance  than  other  type  goals  that  subjects 
might  pursue  (e.g.,  "Do  as  well  as  possible"). 

A  final  purpose  of  this  study  was  to  determine  the  effect  of  another 
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cognitive  component --the  learning  of  rule 3  re  .evant  to  the  task — on  performance. 
Haygood  and  Bourne  (1965)  have  shown  previous  .y  that  rale  learning  is  highly  re¬ 
lated  to  task  performance  in  concept  formation  tasks.  Similar  studies  in  the 
area  of  verbal  learning  and  awareness  (e.g.,  see  Spielberger,  1965,  for  a  review) 
have  shown  that  awareness  of  the  rale  E  uses  :o  ,f reinforce"  S,  results  in  an 
immediate  and  marked  performance  gain.  The  present  investigatory explored  the 
generality  of  these  findings  with  a  different  task  and  with  a  far  more  complex 
rule  (see  footnote  3)  than  has  been  used  in  previous  studies. 

Method 

Task.  Tie  task  was  the  Complex  Computation  z  isk  used  previously  by  Mace  (1935). 
Tie  subject  is  presented  with  a  series  of  four  digit  numbers.  For  each  one 
he  must  perform  a  series  of  operations  according  to  certain  rales  and  come 
out  with  the  answer,  performing  all  the  operations  in  his  head  (only  the  answer 
is  written).  The  task  requires  intense  concentration  and  shows  considerable 
learning. 

All  subjects  were  given  two  2-minute  practice  trials  on  the  task  followed 
by  6  experimental  trials  of  10  minutes  each.  Tnere  was  one  work  sheet  for  each 
experimental  trial  containing  144  different  rroblems. 

Subjects.  The  subjects  were  70  University  of  Maryland  students  who  responded 
to  a  college  newspaper  advertisement  offering  money  for  participation.  Twenty- 
seven  subjects  were  female  and  43  were  male. 

Conditions.  There  were  three  experimental  conditions  to  which  the  subjects  were 
assigned  at  random.  Twenty-six  subjects  were  given  specific  performance  stan¬ 
dards  to  aim  for  on  each  experimental  trial  (oTD  group).  Tnese  standards  were 
set  by  adding  an  increment  of  15  to  the  highi-st  number  correct  attained  on  any 

previous  trial.  (For  trial  1  the  standard  was  f.  times  the  practice  trial  score 

A 

plus  15).  The  standards  were  meant  to  be  hard  to  reach.  Twenty-five  subjects 
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were  allowed  to  compute  the  total  number  of  problems  they  got  correct  at  the 
end  of  each  trial  and  to  write  that  number  at  the  bottom  of  the  page  but  were 
given  no  standards  (KR  group).  Finally,  19  subjects  were  not  allowed  to  com¬ 
pute  their  total  number  correct  and  were  explicitly  told  to  refrain  from  try¬ 
ing  to  count  them  (No  KR  group).  Both  the  latter  groups  were  told  to  "do  their 
best"  on  each  trial. 

All  subjects  were  given  knowledge  of  the  correctness  of  each  answer,  since 
at  the  end  of  each  trial  E  read  off  the  correct  answers  to  each  problem.  In 
the  STD  and  KR  groups,  subjects  kept  track  of  their  scores  by  circling  each 
correct  answer  and  totaling  them  up.  In  the  No  KR  group,  subjects  were  not 
allowed  to  circle  their  correct  answers  nor  to  total  them;  they  simply  followed 
E  as  he  read  the  answers  by  looking  at  their  own  answers.  Of  course,  these 
subjects  could  not  be  prevented  from  obtaining  knowledge  of  progress  implicitly, 
but  such  knowledge  could  not  be  very  precise. 

Procedure.  The  experiment  was  introduced  as  a  study  of  computation  learning. 
Subjects  were  handed  out  a  booklet  of  work  sheets,  the  first  page  of  which 
contained  three  sample  problems  and  enough  additional  problems  for  two  2  minute 
practice  trials.  They  were  then  given  3  x  5  index  cards  with  the  computation 
formula  on  them.  The  formula  was  explained  and  the  three  sample  problems  were 
done  by  E,  step  by  step.  Then,  all  subjects  worked  for  two  minutes  on  the 
first  practice  trial  doing  "as  many  as  they  could."  After  this  the  correct 
answers  were  given  and  subjects  worked  on  the  second  practice  trial  for  2  min¬ 
utes,  after  which  the  correct  answers  were  read  again  for  each  problem. 

At  this  point  the  STD  group  computed  their  total  number  of  problems  cor¬ 
rect  on  the  second  practice  trial  and  set  their  standard  for  experimental 
trial  1,  and  wrote  that  standard  at  the  bottom  of  the  work  sheet  for  trial  1. 
The  KR  group  simply  computed  their  total  correct  on  this  trial  and  wrote  this 


6 


number  at  the  bottom  of  the  page.  The  No  KB  group  did  nothing  (they  were  told 
to  "rest").  This  same  procedure  was  followed  for  each  group  for  each  subsequent 
trial.  The  intervals  between  trials  were  the  same  for  all  groups  but  were  not 
equal  to  each  other  (due  to  difficulties  in  Making  the  STD  subjects  understand 
the  goal  setting  procedure  at  first).  The  between- trial  intervals  ranged  from 
4  to  7  minutes. 

At  the  end  of  trial  6  all  subjects  were  asked  to  describe  their  performance 
goals  in  detail.  Sample  goals  (e.g.,  "tried  to  do  my  uest;"  "I  tried  to  improve 
each  time;"  "I  had  no  goals/1  etc),  were  given  in  each  case  to  make  the  meaning 
of  the  question  clear.  In  addition,  the  No  IZR  subjects  were  asked  to  vhat  de¬ 
gree  they  had  knowledge  of  their  total  score  (number  correct  on  each  trial) 
during  the  experiment.  After  this  the  subjects  were  asked  if  they  tried  "more 
for  accuracy,"  "more  for  sp^ed"  or  for  "oota  the  same"  during  the  experimental 
trials.  They  were  also  asked  if  they  had  been  able  to  memorize  the  computation 
formula,  and  if  so,  on  what  trial. 

Results 


Analysis  by  Experimental  Conditions 

The  first  analysis  was  done  using  the  experimental  groups  as  units.  The 
E*s  re-scored  all  protocols  for  the  STD  and  KR  groups  in  addition  to  scoring 
the  No  KR  protocols.  Two  criteria  'were  used:  the  total  number  of  problems 
solved  correctly  on  the  6  experimental  trials,  and  the  total  number  of  prob¬ 
lems  attempted  on  the  same  trials.  There  was  no  significant  experimental 
effect  for  either  criterion  (F's^oO  &nd  1.32,  respectively;  df.  2;  66)  nor 
were  there  any  significant  differences  between  individual  groups.  Tiles e  find¬ 
ings  are  not  too  surprising  in  view  of  the  fact  that  no  a  priori  assumptions 
could  be  made  about  the  goals  of  the  various  groups  (with  perhaps  the  exception 
of  the  STD  group,  and  even  this  assumption  timed  out  to  be  wrong  as  we  will  see 
below). 


To  further  cl.^ck  the  gen  ralitv-  of  these  findings  the  No  KB  group  was 
broken  down  on  the  basis  of  their  responses  to  the  post -experimental  question 
asking  them  how  much  knowledge  they  had  about  how  veil  they  were  doing  overall 
(i.e.,  their  knowledge  of  their  total  scores  on  each  trial).  The  subjects 
were  divided  into  two  groups:  those  who  had  a  "fair  or  good"  idea  of  how  well 
^ney  were  doing  (N=7)  and  those  who  had  a  "very  rough  idea"  or  "no  idea"  of 
how  well  they  were  doing  (N^ll).  One  subject’s  responses  could  not  be  inter¬ 
preted  and  was  dropped  from  this  analysis.  There  was  no  significant  difference 
between  the  mean  number  correct  of  these  two  groups  (t  <  l). 

Analysis  by  Reported  Performance  Goals 

Goal  Classification.  The  posu- experimental  goal  descriptions  of  the  sub¬ 
jects  were  examined  to  see  if  they  could  be  divided  into  homogeneous  groups. 
Interest ingly,  only  five  subjects  in  the  STD  condition  indicated  they  were 

If. 

xrying  to  reach  the  goals  set  by  E  ,  so  these  subjects  were  immediately  clas¬ 
sified  as  "STD"  subjects.  The  remaining  subjects  fell  into  three  groups: 

(a)  Improvement  (IMP):  subjects  in  this  grrup  indicated  that  their  main  goal 
during  the  experiment  was  to  improve  over  their  best  previous  score  or  to  im¬ 
prove  as  they  vent  along.  A  few  mentioned  trying  to  improve  by  a  specific 
amount  (e.g.,  5  points);  most  did  not.  None  indicated  they  were  trying  to  im¬ 
prove  by  as  much  as  15  points  each  time  (i.e.,  as  were  the  STD  subjects); 

(b)  Do  Best:  subjects  in  this  group  indicated  that  they  were  predominantly 
trying  to  "do  their  best"  or  "do  as  many  as  possible"  and  did  not  mention  try¬ 
ing  for  any  specific  standard;  several  said  explicitly  that  they  paid  no  atten¬ 
tion  to  their  previous  scores;  (c)  Other  (lew  motivation):  all  remaining  sub¬ 
jects  were  put  into  a  residual  group.  All  subjects  in  this  group  seemed  to 

be  trying  less  hard  than  those  in  other  groups  (e.g.,  "I  was  indifferent"). 

Some  were  trying  for  awhile  to  "do  their  bout"  and  then  relapsed  (e.g.,  "I 
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tried,  at  first  to  do  my  best.  Af'ter  about  trial  3>  I  became  bored  and  was 
merely  working  along. ").  Others  were  trying  for  accuracy  only,  and  still  others 
listed  3  or  K  different  goals  (which  applied  to  different  trials)  ranging  from 
"none"  to  "do  best." 

The  present  investigators  first  developed  the  categories  together,  wrote 
descriptions  of  them,  and  re- classified  all  subjects  using  the  descriptions 
(with  only  2  or  3  disagreements).  To  check  on  the  reliability  of  this  classif¬ 
ication,  one  naive  rater  was  given  the  category  descriptions  and  told  to  clas¬ 
sify  the  subjects  from  their  goal  descriptions.  This  rater  agreed  with  the 
E*s  on  57  of  the  70  protocols  initially.  Eight  additional  disagreements  were 
due  to  his  not  understanding  the  goal  statement  because  he  did  not  understand 
the  experimental  design  and  task  well  enough  to  interpret  them.  When  these 
were  explained,  he  classified  them  as  the  LTs  did.  This  left  only  5  of  the  TO 
that  he  could  not  classify.  The  two  E*s  re-examined  these  and  classified 
them.  It  appeared  at  this  point  tnas  further  reliability  checks  would  not 
prove  fruitful.  Most  of  the  goal  descriptions  were  easy  to  classify  and  the 
few  that  were  hard  would  have  been  hard  for  anyone. 

The  Relationship  of  Goals  to  Performance.  Table  1  shows  the  number  of  sub¬ 
jects  in  each  experimental  condition  vhc  were  placed  in  each  goal  classifica¬ 
tion.  In  addition  the  mean  number  of  problems  solved  correctly  for  ea?h  sub¬ 
group  are  shown.  It  is  evident  that  the  "STD"  goal  subjects  showed  the  highest 
performance  level,  the  "Do  Best"  subjects  t;  e  next  highest  and  the  "Improvement" 
and  "Low  Motivation"  subjects  the  lowest,  the  means  for  each  goal  sub-group 
are  fairly  consistent  across  the  different  experimental  conditions,  with  the 
possible  exception  of  the  Improvement  subjects  from  the  KB  group  who  showed 
exceptionally  high  scores.  However,  these  can  be  partially  accounted  for  by 
the  higher  mean  practice  scores  (i.e.,  abil  ity)  of  this  group  of  Improvement 


9 


subjects  as  compared  with  the  others.  For  purposes  of  analysis,  subjects  with 
similar  goals  were  combined  across  cxperimen ;al  conditions.  The  mean  total 
numb ei  of  problems  correct  for  each  of  the  *.  goal  groups  as  a  whole,  are  shown 
in  the  last  column  of  Table  1.  Before  testi  ig  the  differences  of  these  means, 
to  test  for  differences  in  initial  ability,  m  F  test  was  done  on  the  practice 
trial  scores  (for  the  two  practice  trials  combined)  for  these  groups  for  two 
criterion  measures:  (a)  total  number  correct,  and  (b)  total  number  attempted. 
The  F  was  not  significant  for  either  criterion  (F=1.68,  1.90,  respectively; 
d.f.  3;o6 )  indicating  no  overall  difference  in  initial  ability  between  the  4 
goal  groups. 

Insert  Table  1  about  here 

F  t eszs  were  perfoimea  on  the  performance  scores  of  the  4  goal  groups 
using  3  different  criteria:  (a)  total  number  correct;  (b)  total  number 
attempted;  and  (c)  the  individual  linear  slope  scores  for  number  correct  from 
the  practice  trials  to  trial  6  (the  practice  score  was  taken  as  2.5  times  the 
sum  of  the  number  correct  on  practice  tria^  i  and  2,  to  control  for  the  differ¬ 
ence  in  trial  length  on  the  practice  and  experimental  trials).  Each  of  the 
three  criteria  yielded  significant  overall  F  ratios;  they  were  5.99  (p  <  .01 ) 
for  total  correct;  6.01  (p  <  .01)  for  total  attempted;  and  4.11  (p  <  .01)  for 
the  linear  slope  scores  (d.f.  3; 8c  in  all  coses).  The  corresponding  F  values 
including  only  the  IMP,  Do  Best,  ana  Other  -  roups  are  3.07  (p  <  .06),  4.14 
(p  <  .05)  and  2.71  (n.s.),  a.f.'s  2; 62,  For  all  three  criteria,  the  STD  group 
showed  the  highest  scores  and  the  Other  group  the  lowest.  For  the  first  two 
criteria  the  Do  3est.  group  was  second  ana  t:  r  IMP  group  third;  for  the  last 
criteria,  these  two  groups  were  barely  reviewed. 

Individual  comparisons  were  <1  so  made  between  the  means  of  each  group. 


The  results  of  these  t-tests  are  shown  in  Table  2  for  each  criterion  measure 


No  significance  labels  have  been  placed  on  the se  t-values  as  they  would  be 
meaningless  in  view  of  the  large  number  of  tests  made  (the  usual  multiple  com¬ 
parisons  tests,  e.g.,  Tukey,  were  precluded  by  the  wide  variation  in  the  N's 
of  the  goal  groups).  Rather,  they  are  simply  useful  to  reveal  the  relative 
size  of  the  differences  between  the  various  means. 

Insert  Table  2  about  here 

It  is  clear  that  in  practically  all  cases  the  differences  between  the 
Standard  and  the  remaining  three  groups  are  substantial,  suggesting  that  try¬ 
ing  for  hard  standards  will  lead  to  higher  level  of  performance  than  the  types 
of  goals  that  will  ordinarily  be  set  if  just  knowledge  of  results  are  given. 

As  an  indication  of  the  relative  difficulty  of  the  goals  in  the  STD  and  IMP 
groups,  the  STD  subjects  were  able  to  beat  their  standards  (i.e.,  beat  their 
best  previous  score  by  at  least  15)  only  15,!  of  the  time,  whereas  the  IMP  sub¬ 
jects  were  able  to  beat  their  standards  (i.c.,  beat  their  best  previous  score 
by  at  least  l)  70$  of  the  time.  Since  previous  findings  (e.g.,  Locke,  1965) 
have  shown  goal  difficulty  to  be  positively  related  to  level  of  performance 
(providing  the  subjects  accept  the:  goals),  the  reason  for  the  difference  be¬ 
tween  the  two  groups  in  this  case  seems  clear.  Unfortunately,  similar  dif¬ 
ficulty  estimates  could  not  be  made  for  the  Do  Best  or  Other  goals.  However, 
the  Do  Best  goal  seams  to  have  resulted  in  higher  performance  than  the  "Other" 
goal.  Tnere  is  some  superiority  c-f  the  Do  lest  goal  to  the  Improvement  goal, 
but  it  is  not  consistent  across  the  different  measures. 

The  four  goal  groups  were  also  compare;',  according  to  their  within  trial 
slopes.  After  each  two  minutes  of  the  experimental  trials  subjects  were  asked 
to  draw  a  vertical  line  after  the  problem  vy  had  most  recently  finished. 
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This  enabled  a  count  to  be  made  of  "be  net ci  nu.iber  correct  for  each  two  minute 
segment  for  each  of  the  goal  groups.  No  sign'  ficant  differences  were  found  in 
the  within  trial  slopes  of  the  different  gr cups.  Whatever  differences  there 
were  in  the  overall  mean  scores  of  uhe  four  g  roups  were  about  equally  large 
for  each  two  minute  segment  of  the  10  minute  rials. 

A  final  a  posteriori  grouping  of  the  subjects  was  done  on  the  basis  of 
the  one  additional  post- experimental  goal  question.  Subjects  were  asked  to 
indicate  whether  they  had  been  trying  more  for  speed,  more  for  accuracy  or 
aboux  equally  for  both  on  the  experimental  trials.  Those  who  claimed  they 
were  trying  more  for  speed  aid  not  attempt  si  prificantly  more  problems  than 
the  ether  two  groups^  nor  did  those  who  indicated  they  were  trying  more  for 
accuracy  show  a  greater  mean  percent  of  answers  correct  than  the  other  two 
groups,  as  might  have  been  expected.  Thus,  the  further  breakdown  by  goals  did 
not  yield  any  consistent  performance  effects.  The  implications  of  this  finding 
are  not  particularly  clear,  as  it  was  not  determined  just  how  much  the  various 
subjects  were  trying  more  for  one  of  these  goals  (e.g.,  speed)  than  another 
(e.g.,  accuracy). 

The  If fer't  of  Rule  Memorization 

At  the  end  of  the  experiment  subjects  were  also  asked  whether  or  not  they 
had  been  able  to  memorize  the  computation  rule  before  the  end  of  the  last  experi 
mental  trial,  and  if  so,  during  what  trial  they  had  memorized  it.  It  was  hypoth 
esized  that  memorization  of  the  rule  would,  facilitate  task  performance,  since 
the  subjects  would  not  have  to  keep  referring  to  the  card  all  the  time  and 
thus  take  their  eyes  off  the  problem  at  hand  (and  perhaps  lose  concentration). 
Subjects  were  re-classified  into  four  groups  according  to  when  they  indicated 
they  had  first  memorized  the  formula:  trial  I  or  2, (N=17);  trial  3  or  4,  (N=28); 
trial  5  6,  (N-12);  or  "Not  at  all"  (N-12).  One  subject  was  dropped  from  t>  ** 
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analysis  at  this  point  for  falling  to  indicate  when  he  had  memorized  the  for¬ 
mula. 

Since  there  were  significant  differences  among  the  "total  correct"  means 
of  these  groups  in  the  practice  trials  (F =5.74;  P  <  .01,  d.f.  3; 65),  an  analy¬ 
sis  of  covariance  procedure  had  to  be  used  in  determining  the  memorization 
effects.  The  corrected  means  of  the  four  groups  and  the  overall  F  test  results 
are  shown  in  Table  3.  It  is  evident  that  the  mean  total  correct  scores  are  in 
the  exact  order  one  would  expect:  the  earlier  the  subjects  memorized  the  for¬ 
mula,  the  better  their  total  performance.  The  overall  F,  corrected  for  initial 
ability  level,  was  5.47  which  is  significant  at  the  .01  level. 


Insert  Table  3  about  here 

It  was  also  of  interest  io  determine  whether  or  not  rub jects  showed  rela¬ 
tively  greater  improvement  on  the  trial  during  which  they  memorized  the  formula 
(or  the  one  immediately  before  or  after)  than  on  other  trials.  If  memorizing 
the  formula  were  a  relatively  discreet  process,  we  would  expect  a  "jump"  in 
performance  at  the  time  of  memorization  or  c;  ortly  before  or  after;  in  addition,’ 
the  jump  at  this  point  for  this  group  should  be  higher  than  the  jump  for  the 
ot.  er  groups  and  higher  than  the  jump  for  the  same  group  on  other  segments.  To 
test  ti  ese  possibilities  the  linear  slope  so  res  were  computed  for  each  memori¬ 
zation  group  (omitting  the  No  group)  for  three  overlapping  experimental 

segments:  from  the  practice  trials  (2.5  tir.t  s  the  sum  of  the  two  trials)  to 
trial  2;  from  trial  2  to  trial  4;  and  from  t:lal  4  tc  trial  6.  Each  segment, 
therefore,  includes  the  two  trials  during  winch  the  members  of  one  of  the  first 
three  memorization  groups  memorized  the  formula  and  one  urial  before  it.  We 
would  expect  that  ea<  h  memorization  group  should  have  its  highest  slope  on  the 
segment  during  which  its  members  first  mtrmor:  zee  the  formula;  i.e.,  there  should 


be  an  interaction  between  memorization  group  and  experimental  segment.  These 
pure  interaction  scores  (i.e.,  slope  scores  after  correction  for  row  and  column 


means)  are  shown  in  Table  The  relevant  interactions  for  our  purposes 
(those  for  corresponding  memorization  groups  and  experimental  segments)  are 
italicized.  Note  that  all  three  interactions  are  the  highest  in  their  column 
and  two  out  of  the  three  are  the  highest  in  their  row.  Thus,  the  greatest 
relative  increase  in  performance  both  within  and  between  groups  appears  to  have 
occurred  in  the  segment  in  which  subjects  reported  memorizing  the  formula. 
Testing  the  significance  of  this  interaction  is  made  difficult  by  the  overlap¬ 
ping  slope  scores  and  the  unequal  Nfs  of  the  memorization  groups.  Using  the 
method  described  by  Winer  (1962,  p.  374  ff . )  for  a  two  factor  design  with  re¬ 
peated  measures  on  on*  factor  and  unequal  group  size  yielded  an  interaction 
between  memorization  group  and  segment  significant  at  the  .01  level  (F=3.88, 
d.f.  4,108). 

Insert  Table  4  ab:ut  here 
Li  ecus si on 

It  appears  that  giving  subjects  knovlea  e  of  total  score  does  not  result 
in  any  automatic  gain  in  performance.  Rather,  our  results  suggest  that  it  is 
what  S  does  with  that  knowledge,  i.e.,  what  linds  of  performance  goals  he  sets 
with  it  that  is  important.  Thus ,  in  answer  to  Chapanis*  comment  quoted  earlier, 
we  can  suggest  as  a  possible  answer:  that  knowledge  of  perfomance  (to^al 
score)  will  improve  performance  to  the  degree*  that  it  is  used  by  S  to  set 
performance  goals,  depending  on  the  difficulty  or  nature  of  those  goals.  Some 
subjects  use  KT  to  set  performance  goals  sue:  as  "Improvement"  or  "Do  Best." 
Others,  however,  do  not  set  such  high  goals  and  hence  do  not  perform  as  well 
as  the  former.  The  present  investigators  would  argue  ihat  there  is  no  way,  as 
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yet,  of  predicting  what  goal  S  will  set  in  response  to  KT  from  aspects  of  the 
situation  alone  (i.e.,  from  the  mere  fact  of  knowledge  of  total  score). 

We  cannot  make  unequivocal  conelusicns  iifccut  the  relative  effectiveness 
of  the  goals  of  Improvement  and  Do  Your  Best  on  the  basis  of  this  study. 
Previously  Mace  (1935)  found  Do  Your  Best  got  Is  to  result  in  higher  performance 
ti  an  Improvement  goals,  using  total  number  of  correct  computations  as  tne 
criterion.  In  the  present  investigation  t hi-  was  true  to  a  limited  degree  for 
the  total  correct  criterion,  to  a  greater  degree  for  the  total  attempted  crit¬ 
erion,  and  not  at  all  for  the  linear  slope  criterion.  More  certain  conclusions 
about  the  relative  effectiveness  of  these  tv;  goals  will  have  to  await  further 
research.  It  does  seem  clear,  however,  that  the  Do  Best  goal  will  lead  to  a 
higher  level  of  performance  than  such  goals  as  "did  not  try  to  improve;"  "just 
tried  to  get  it  over  with;"  "had  no  goal  at  all;"  etc.  which  characterized  the 
"Other"  group  in  the  present  study.  Future-  investigations  might  explore  in 
more  detail  the  various  types  of  "Low  Motive.', ion"  goals  that  subjects  seu.  In 
more  realistic  (field)  settings,  io  is  quite  likely  that  more  subjects  will 
have  relatively  "easy"  or  "low"  goals  than  was  the  case  in  the  present  study 
where  the  "demand  characteristics"  of  the  sending  were  high  (since  it  was  an 
"experiment" ). 

Of  considerable  interest  in  the  present  case  was  the  finding  that  setting 
determinate  and  hard  performance  standards  resulted  in  considerably  higher 
performance  than  other  types  of  goals  (e.g.,  "Do  Beso*).  This  replicates  a 
similar  finding  by  Mace  (1935)  using  a  simpler  computation  task  than  tne  one 
used  here,  and  with  12  year  old  boys  as  subj  sots,  as  veil  as  an  earlier*  study 
by  the  present  investigators  (Locke  and  Eryai,  1 9^5 )  using  a  psychomotor  task. 
This  suggests  that  subjects  will  not  ordinarily  perform  at  as  high  a  level  as 
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they  are  capable  of  doing  if  given  very  hard  goals  even  though  they  might  be 
"trying  their  best"  under  these  other  conditions. 

Final ly,  the  effect  of  rule  learning  on  task  performance  was  shown  to  be 
considerable  in  the  present  study.  The  earlier  subjects  were  able  to  memorize 
the  rule  required  for  performing  the  task,  the  better  their  performance.  In 
addition,  their  performance  appeared  to  improve  most  rapidly  (in  comparison 
to  other  groups  on  the  same  segment  and  to  the  same  group  on  other  segments) 
during  the  segment  on  which  they  first  memorized  the  rule.  This  supports 
previous  findings  in  widely  different  areas  (e.g.,  attribute  learning  and 
verbal  learning  and  awareness)  where  it  has  been  shown  that  the  learning  of 
the  rule  or  principle  governing  proper  task  performance  (e.g.,  the  rule  by 
which  objects  are  classified  or  the  rule  by  which  reinforcements  are  given) 
leads  to  marked  and  immediate  improvement  in  performance. 

One  difference  between  this  and  previous  studies,  however,  was  that  in 
the  experiments  by  Haygood  and  Bourne  (1965)  and  Spielberger  and  his  associ¬ 
ates  (1965),  it  was  shown  that  the  discover}/  of  the  rule  led  to  a  better  per¬ 
formance.  In  these  cases,  the  rules  were  relatively  simple  to  remember  and 
apply.  In  the  present  case  the  subjects  we.ro  given  the  rule  at  the  outset, 
but  it  was  complex  enough  so  that  it  could  not  be  memorized  right  away.  The 
results  demonstrated  that  the  degree  to  which  S  learned  (memorized)  the  rule 
was  an  important  factor  in  performance,  thus  demonstrating  the  wider  applic¬ 
ability  of  the  previous  findings. 

Ail  the  results  obtained  here  point  to  the  general  importance  of  cognitive 
aspects  of  learning  and  performance.  A  numb  sr  of  investigators  have  been  giving 
such  aspects  increasing  attention  in  recent  years  (e.g.,  Haygood  and  Bourne, 
1965;  Locke  and  Bryan,  1965;  Miller,  Galante  %  and  Pribram,  i960;  Ityan,  1965; 
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Spielberger,  1965)  and  it  would  seen  that  such  attention  is  merited  by  an  in. 
creasing  number  of  experimental  findings. 
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Footnotes 


1.  This  research  was  supported  by  Contract  No.  Nonr  ^792(00)  between  the 
office  of  Naval  Research  and  the  American  Institutes  for  Research.  The  opin¬ 
ions  expressed  are  not  necessarily  those  cf  the  Department  of  the  Navy. 

2.  Personal  communication  from  Dr.  R.  3.  Payne,  June  9,  1965. 

3.  "Call  the  four  digits  A,  3,  C  and  D.  r  A  is  greater  than  B,  multiply  A 
by  3;  if  A  is  less  than  3,  add  A  to  B.  If  0  is  odd,  multiply  C  by  D;  if  C  is 
even,  add  C  to  D.  If  both  of  the  previous  operations  were  the  same  (i.e., 
both  add  or  both  multiply),  subtract  the  first  result  from  the  second;  if  the 
two  previous  operations  were  different  (i.e.,  multiply  and  add  or  vice  verse) 
subtract  the  second  result  from  tbo  first.  Write  the  answer." 

4.  In  previous  research  (Locke,  1965;  Locke  and  Bryan,  1965 )  we  had  gotten 
subjects  to  accept  such  goals  by  telling  them  that  they  "represented  what  we 
considered  to  be  a  successful  performance  on  the  basis  of  our  experience  with 
the  task  and  represented  somewhat  above  the  average  performance."  In  the 
present  experiment  we  wanted  to  see  whether  subjects  would  accept  such  goals 
without  this  additional  explanation.  In  the  present  case  we  simply  told  them 
that  the  standards  were  there  to  "help  them  learn  the  task  better."  Evidently 
this  was  not  a  sufficient  incentive  to  malic  them  accept  goals  which  were  quite 
difficult  to  reach. 
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Moan  Total  No.  Con 


Memorization  oroups 


Motorization  Group 
(trial  v:aon  first 
n or.  n r  i  z ed  formula) 

Mo  an  T  c:  t  a  ]  2  '  r  r  c  1. 1 w 

1  or  2 

277.4 

3  or  4 

221 .2 

5  or  6 

►— * 

c  > 

•  i 

Not  at 

all 

l o t cn  Grejo  d . 


5.47  3 ; 64  .01 


.  1  it'; 


o  , 

analysis  or  covo*.  i^nc 
abi lity 


cintro.. 


initial  (practice  trial) 


tion 


'Linear  Sl,'pe  S 

Crrap  \t ith  -bxorimental 
or: res  :V  r  .  *o.  Correct) 

Segment 

^  ->•  ’  - : «  _r.t  a  1  S  of? r  ent 

- 'L^iaL  2 

T  -lalj  2-1 

“  Trials  4-6 

T-3.l’ra 

-2.15 

-0.98 

-1.20 

+0.C5 

-1.93 

+1.00 

+0.93 

a  positive  score  indi 
rev  and  column. 


es  a  group  vas  above  the  mean  for  its 
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